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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the gap between 
magnetic shields to obtain a high surface density. 
SOLUTION: The magnetic shield enables a head to detect 
each magnetic transition from a magnetic recording medium 
without interference of adjacent transitions and functions as 
an electric lead which connects the head to a detection 
circuit. Conductive spacer layer 102 and 104 are arranged 
above and below an MTJ(magnetic tunnel junction) element 
to connect the MTJ element to the shield. The thickness of 
spacer layere 102 and 104 are selected so as to optimize 
the gap between shields. This thickness is a parameter 
which controls the linear resolution of data read from the 
magnetic recording medium. If the gap between shields is 
narrow, each shield has a pedestal area for the purpose of 
reducing a possibility of electric short-circuit between 
shields, and the MTJ element can be arranged between 
these two pedestals. In this case, the gap between shields 
on the outside of pedestals is larger than the inside of 
pedestal areas. 
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1£Jf 1 1 8<0«fb^(R»c-SS»cSSlc*««fc-5tcfgfiE* 
h V*/W(88I 1 2 0O»T£>ligX? "s O 1 1 

of9<D@^saistiii 1 8»*. T8&mffix*y?i 1 0 

ttif 1 1 8<DffiHb7j|RH*. HKlCABSKSHK. ?15. 

to^E4ro«ES6^eaiT?7<srcttA»;a€?73ip)fciS)tt 

6*1-5 (£(0S1 1 9\Z&*)fjH*1\%) . 5 
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[0 0 18] BKlCliBK* ttU9MtttJI1 3 208tfb 
*S#73l5»C/^7X-r5/c«»0/W7X3t«tt®1 5 
0, »tM^7XJ|1 SOegUBBfttJII 3 2KtfM 

t j 1 0 0 <rifoo)mfr*>tiWkxfimt zima 1 
6 0 #0***13. sj^s^(cr5/c», /WTz&m 

ttJB1 5 0ttB5»c(*,7*;**iTV>8:l.\, /W7X33HB14 
115 01*. C o P t C r S£fc<b'ro^tt*mT*fc 

5 1 ?s*ar*i*) b\ aamammi 3 2oism ; E-?< 
10 y n 3 3 tm-^GKcwy* n*. tegm 1 6 0 

tt, »®ICW7/U5^- (A I 2 Oi) (S i 

O2) T'£»J. C*U*/K7Xai«fflI1 50*MTJ 
*?1 00»tfX^-+fjg1 0 2, 1 046>5J®g-r* 

rc»^c+tt£^I^s■^rr£Jb , ;. tttuantttjii 3 2 to 
Mtausd mm<D9^m 1 5 3 T5***i«) ^ rt^ic-t 

S£9lC-HMcgi\ g#7j|RjO$£&/t>r7X£SfiE 
fSfcftlC. /W7XSWttJf1 5O0«M't (CC 
T'M* l*aflK14Sl*g<*>*m<0 1 JtHttffi«Mjfcy©«fl* 
-*>k t tt9N81£JI<DJt$ Swt) 6\ ^mafiKtt 
20 11 3 2 (DM • t «±?fel*nfcr ft6ttl\ 

Sffitl® 1 3 2 rtT-teffi;*-*^ N i ooo-»> F e M (C 

s 1 5 0 1 LT&mnmsmKfzmmn watte o 

75 P 1 13 C r 12 ) <Dm% : E-/y \~0)¥32fSZ'&%0> 
Z\ /W7Xtt«ttJ|i 5 0W/ii-tt. $£3fltt1£5l 
3 2 (Dm d:t,tt26T»»*. 
[0 0 19] tttUVSK I tt, % 1 ©->-/!/ KS 1 ^JBfiE 

r«wnmir5s 1 ©x^-wb 1 0 2 Kit*, 
si^isiicsaiaffli 1 1 6; ssssttttn 1 8. h 
30 >%imm® 1 2 0 atflaasaattyi 1 3 2 ct, 

»2<0X^-^ji1 0 4icau ftlC«2«>$'-;UKS 
2^iSL;raj7j3-n^„ ByJdWJ:?fc. h>^/U®g® 
1 2 0 «»ii-r* h >*/UffiaSfl5»i, h V^/I/BSS 
1 2 0»c|««L, ttM^«B£aatttJ|i 1 8&tffciii 
a«ttS1 3 20S8<b(DfflJ*73ffi(OMaT-iB*, leSr 

-*fr5oiMtt. «iajastti4si 3 2oi{b^ 

BWrU3l 3 36^6SinT. r«:to-6E4<0«BfCAy5i 
® 1 1 8Stf 1 3 2(0Jam : B-y VKOffl^Tjffi*. 
0 0OSm»»i<DS:<b<!:LTSW*n*. &tfi<DZ<0^ 

/i/ ks 1 stf s 2«au«tttBmt« ism^ii® 1 6 
oici:y, /W7x^»i4si 5oic^-r-5ct*iiJt 
s-n^o tmmt 6ow$/c. /^7xa«ttjii 50 

*MT J«?1 OOStfX^— 1 0 2. 1 0 4**6 
[0020] ^IC, MTJf?100 (I34STJEI5) 

0 0«a«*«»(D*a*^to-&li:oi*TiE^-5i:<!:J::-r 
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•5. MTJS?10 0OSTff)ltt, miixW&MWi? 

5nmCTa->-K/| (ISI^tf-f) *\ X^-^Jfl o 
2<!:LT«fig-r-51 0 nm75M5 0 nm<DC ujf±fcflj 

^-^IHWi?^? y >^S««IBrLTggtcjftl 

Lfct\fc9lC, MT JS^f-Sl/X^— </^ABS^6 
ffi/Dofcfr (fee) N i si Few xVTV- f-Jf 1 1 2 

©(in) mzftrnzuzttntrttz. f>7u 
- h^s«Kii® 1 1 2 it. B&ammi i 6<nmm^m 

© f ccSS, $/c»*3 nm7iM5 nm(0Ta/3 nm 
TMi 5 n m<D C u & £(DI§(D®fr£t>i£tf$%tlZ 0 M 
T J^-7.ISfiiX^y^ 1 1 o»*s 4nmcDNieiFe 
19/1 OnmOFe* Mn»/8nm«)N i si F e 
i» (-tn-Fnil 12, 116, 11 8lCfcftS) 

£Ift5#1 Onm7iM2 0nmOCuii1 
0 2±<0T a KS±lCfigS*n«. C u X^-+rJf 

io2i* % stscD«a^r«^ 1 o->-/u ks i 

5 nm7bS2 

r- V*/HSS® 1 2 OfcflJ/Sr*. ±gpsiix*y* 1 

3 0»5nm©N i -Fe/1 OnmOTa (^-flftl 
®132, 13 4lCttft) (DX*y?T'355„ Ta/f1 
3 4 tt, mm<D®0)M T Jg?100 <D/gg«B05/ci& 

3 0 «, X^-+r® 1 0 4 <b LT«M&f * 2 0 n m<D A 

ioo2i] Tmmmmz? ofiom&ftsfr 

T'fcy, A I 2O3 hV*/UBSei 2 0rt(c, jg^m 

£fi£*-5/i:«>a>, mocDX/\V*y>-?J$ffiK c fc.5/5fcg 

[0 0 2 2] S'JcD«aia«att^ 1 3 2T'tt, fcaj&satt 
m 1 3 2 1 h V*/H5SS 1 2 0 t<D®<Dftm^ C o 
glXttCoooo-,) Few (xtt&70) , SfcttN 

io oo-,) Fe, (xlig)6 0) t0»S£^, J| 1 3 2 5 
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<D*W, N i (100-.) Fe. (x»i#n 9) &<t:<DffifiB 
mo--r^«?4T*S*„ CoglXttCoaoo-,) Fee.) 
(xtt&7 0) , STcitN i (too-,) Fe, (xtt&6 

0) o»i^a^wr5cco^-f7'o«aj®i 320 

*y bomntttMt. S 1 3 2<0*¥wiS/£©il!b^5 

satiety, oicia^fii5wr*j:-5iciifie3-n*„ »j 

0@£&B$H®1 1 8<hLTli, ££LT*fl<*>N i 

(100-,) F e<«) & ( x f**«j 1 9) £, hV^/l/PISSl 
2 0 tOWSKSttSn-S CogKltCo (100-.) F 
10 eu (xte#j70) , SfctiN i iioo-«> Fe. (xll 

<fcy, t/cttggroWffiON i (100-,) Fe, (xli#|6 
0) , JfcttCo (100-,) F e («) (x W«7 0) 
<ty»^^n^. ffffiSttfiiglcttftl nm7iS2nm 

*^l*blc t fcyotcifi<%-5 < fc-5lc«fiE*n*. Jil 1 
8<0*¥tf N i -F e«>«d. JliflfiEttN i si F ei» T*« 
*ff<0N i -Fecpffi/StfOOffiS^r^SS-f 

20 [0 0 2 3] F e — M n SSSS814/S 1 1 61£, N i -M 
n/lfccfcy, SfcttSSSI 1 8f*3(O^K1ittl4555ft 
lUTXL. A I 2 03flMJicfcyt,liaWlC/J^*«m 

^wr-sittrojfig^saoittsicty, &mnw%. 

£6\ @^5Stl14Ji««J8me<Ilc-na (hard) "OJSEStt 

30 ^JX±(DfificDg^5/S5^, ffyiHf C o - P t - C 
r££, Co-Cr-Ta^ Co-Cr^, Co 
-Sm££, Co-ReSl Co-Ru^ Sl/C 
o-N i -X££ (X = Pt, Pd^fcttC r) 3Si:\ 
St/Co-N i -C r-P tRyCo-Pt-Cr-B 

«<r*47c^*^$n*. 
[0 0 2 4] 04Si;ia5(CBailLTiE^5n/cMTJ 
M T J JS? 1 o 0(D/Sgp±tcBS3Sffi14ii*W 

[0 0 2 5] gSSffiiS (x-fX^SffiOimffiEfl^/c 

yfit*n*7-*©i) zmiZTztctoic, mtj« 

?1 0 0SJ/^B837 1 ^-+r/i 1 0 2, 1 0 4tt, 0 
4 M/E 5 (C^*n^ J: o 1C 58S->-/b K S 1 , S 2 
WP^cBgEB^n, S"JOB«y-K®, Stfy-KS 
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<o»ft?agtt, «m-v-/u kss 1 s# s 2p t g<D#gis 

(H5#!*0 £ v 8itiE2 0 0<!:7 : '<X?±<D5BSCJg<S: 

KsopaHift^o. o 2/umw7 r -f • KT-ryjcas^ 

T. HVfSft'Jl 2 5 OOOfcfy hcDKSifcry hill 
[0 0 2 6] *5g^T'(*. ->-;l/ KS 1 &tfs 2tm% 

mcmm&T\ mmzM^mm^^rsamstsisys: 

l\ "y-lUmm^HU i FeXSi (X(iTa> R 
h, Pt£/i:(±Nb) % SLOiCoZ rNb££g:fc 
tt-feV^X h (F e A I S i ) £*frSfl5tf*ll||*. 

#»*Sfc»fcffif§*ftfcJfel§:F> y 771 G 1 &tf G 2 

(S3) 0M&m*»i£tts waksvmtwmzajm 

IZTZ. @HSli$)^ 7A-+fjfl 0 2&IM 04<D 2C 

fctt, MTJX?£ififta>ffit0>ttffi& MTJ$?<D 
«^<0****fi»-r*6V *5K!&<0MTJ MR0HK 

y\y k«©x"C— vm 102M10 4©fijRttSffi 

[0 0 2 71 03 lc**tl£«e*fcffiT-te. =F+ y 7JB 
GiatfG2*^y»c»<^figt!:n«i. MR* VIM 
OO'J- Ktf-V-/I/ KS 1 Tklf S 2(i«jKttliSiftr« 
9KtttfS?fc. *ttKftLT*«(B<DMT J MRS! 

sxyvy KT-tt. conjBytMt&^fis. ^tfjfte. -> 30 
-/I/ FtfMTJ 1 0 O£$aj0SSK8fc!TSligy 

[0 0 2 8J *9»|0>ft?TU % -V-/I/ KS K S 2P«S 
<W8&05fflc3fcb\ MTJ MRM K(DJS»j»^05WfS 

5. «SWftMT J$?1 OOOgi-ti, 66nmWT 
(5nm<DTa + 1 5 nmcOP t+4nmd)N i 
si Fen +1 0 nmOF eso Mn» +6 nm<0N i si F 
ew + 1 nmOA I 2O3 + 5nm<0N i si Few +20 
nmWTa) „ il?s?, tWSttf+yrEG 1, G2<Dg'h 40 
©Iili2 0nm«Tr'$«, «?T\ MTJJR^IO 
0 y 7MG 1\ G 2 *($fl§-r*lgiil*3T 5 reffl;*-tt 
£1§S> S 1 £ S 2 tOtt&Ktt 1 0 6 n m«TT'«*. 
COC^* (£y hftff** y 7#*«fc »J tflfr(Dj\« 
Wctt<HS£-r£<!:, ) WV^lfc»;2 5 0000J-X 

H02> 1 0 46^n^*l(D-V-/bKS 1 „ S2KiI 

m&mztizm$. * 7®g 1 sif g 2 

ft* ->-/UKS<0»g8fi6 6nmJi(TlCfi^*ti5 o ft 
-?T* MR^y Foy&XMmit. H>fSft»J400 50 
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OO0WT*9«f.$£#£tgfi0*ft£ o ^IC* 
1 0 2&tf 1 0 40)mtt)\ *ft?tl7. 5nmWTK 
iSJSESft-S,!:* *ftJXWi|jg-CDMT J MR3t?10 
OlCfcy, WV*Mjfcy5 00000JXT<DSB§*£8 
O^UXt^MNBtfqnilcft«. ftoTs 1 

0 2. 1 0 4tff|L, ZrftZomZ&miRTZZLtlz 

<fc y * maw«s«»igT-i6fp-r * MTjMRtmyv? 

[0029J *8(¥§*DMTJ MRSK'^f KB, ii 
10 Bffi8«ISieg7 T 7 , y*— i i/3 VfcJJjgTS*. g*2 
nmfflCuX^-^fl 0 2£tf1 04. flttSnmfl) 

1 rMn58ft/i.-f7 , XEl 1 6* **2. 5 nmOCo 
SS3HK14JI1 1 8, mZl nmcOA I 2 Ch KV*/l/fS 
§1/112 0. St//f?3 nm(7)N i si Few 7y-S8B 
ttH«»6rt*«iSKJ:y, e^Vtffl^lci 3. 5nm 

-f v^afty 150000 ojaae^^aii-sjgsgtf 

[0 0 3 0] 7y-SffiS1iJi 1 3 2£tBS 

20 *>-/UKS2t«M»HLW*t\ *tf3&5, CO/fro 
SWt-^Vhtf, -V-^K<O«at-^vh,»:05X» 

»^(c«tyHsa-ti56^6T*sy, aj^r. iks^^-x 

nWlc« S»«1SR»/W7XiBl 1 6*^>-/|/ KS 1 
&IttftttL&^C£#ff$U\ ->-/!/ K 

i-vm 102,1 o 4tt, ^-n^n® ih, 132 
tvmmsm&mt*-i5 % cnsois-v-zuKs 

30 K S2fr6#8ir£„ LfrLfttfe^ 5 
»Htt®1 1 6tmM?% : r>7\s-b®-\ 1 2, Slf 

7 y-astttta 1 3 2 t^ttr^+t y evy® 1 3 4 
x^-vaiLT«Miu»«. <jij^«r» x^-^jfi 0 

2Mf>7l/-M 1 2©p^tt, TalCj:y|S^iP 
5nm7iS1 0nmT^fh« o n«lc. *+ytfV 
^■1 3 4&tf7A-?/I1 0 4©SStt, Ta(C<ty 
tSdW5nm7bS1 0 nm?fl5fi£3-n«. 
T*tt, MTJS?10 0(DS^/iStfX^-^S 1 0 
0 2. 1 0 40>mZtfiEtoSZyk%TZ. *f6WWil5? 
tt» ">-/UKIS<0»i8fi«fi«drn*t$tc. WU-F 
«tV-/U Ki<DB©«««!SI8<ORjfi8tt*P»*r*^ 
-V-7I/ KHWBttWftagWSJStoSt^j^JSJDrs. C 
OCtli06t::^n5«t:-5tc > MTJS^IOOA^ 

■tubflwics^T. KP^ro^^itjior-s z t 

tcj:y^3-n-5o 06T*tt, MT JSf 1 OOib^fig 

*n«»«rt»cfe^r. s-v-zuKSK S2*^tif 
n©^/H6i, 1 6 3ssu f-niccfcycoj 
fRianonn s *\ mtjujioo ^rts-nsfus 

) 0»«0->-/WKIBOIBHIS'«fcyt,» /J»*<«. c 
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[003 1] *f§SE(DM T J M RWl^y RDfljO) 
*J/5tt, MTJ S^fMDBSy - K<fc LTt«S|-r-5-> 

IV Ktf^SlCgt^ST-ao*,, MTJ SI^-'SODJ&fctf)® 
« y - Ft)\ Ft M T J ^^<!:<DF^lcE»*n« 

l\ 7 'J <r— > a >T*«, MTJ $?ttifi 10 

<OSm 'J - KOJI drSMHr 5 •>-/!/ S *>\ 'Jn 

Tlim^cOii^ f 1&t>% MTJ SS?Kfrfr£®EPrF 
IjmwmSMtZo *56^<OMT JS?T-«. ®§l'J- 
l\ 

[0 0 3 2] EI77SMEJ1 Ifc^KBLT, *»W05MT 
J MRSIBVM KWJBrtyp-bXtcooTSE^SC 20 

tiers, yo-txii, isetc^s-ti-stotsftt^ 
t^t>^m^-iv mammifs mtj x?fr6im 

/w^JStCfefT^^L^MT J M R'Vy KWfJfiEK^T 

cittc-rs. 

[0 0 3 3] H7K^sn*J:3U:» 7P-trXli->-/P 
KS1±|C. 1 02, MTJf?1 00, S 

* y n&-rs„ xi-vmtm i o 2 a, t a » a k 30 

Cu, Au, W&tf P t & ttWtttftTO »J 

ai^0nm7iS2 0nm©®HcD^i-^WT5o S 
5Satt/§1 1 6tt, Fe-Mn. Ni-Mn, P t'-M 
n, I r-MnStfPd-Mnftt'O), fci}»)0!>« 

1*. 7 nm7SM3 0 nmOEHT'^*. @S3$lKttJl 1 
1 8liff»CUN i — F e aSfe6\ gjfcttN l-Fe§ 
4 1 C o 0>»ffi<D 2 BJfP2>3. N i - F e S&jK&ft 
Mtoftm&tlnmnmi OnmT'fcy, Cojftf>HI> 
W&JIJliO. 2nm71£2nmT*£3. h>*/HMI 40 
SI 2O&LT4>7'/l'5=<7&0>V;t , li, ilSgO. 5n 
m/bS 1 . 5 n mfljeBT-fc*. 7 'J -SfiBffli 13 2 
ttfigN i -FeSftfr, £fcl*Co£N i -FeSft 
W3-1 0nm7bM2 0nm<DN i -F 
fnftL /i*0. 2 nm7bM2 nm<DCo<hfr6f$ 
5. X"*— VJB1 0 4tt, X^-VJg1 02tCB8LT± 

[0 0 3 4] C*l5©»Jb\ 5i». • tf-Att 

gL<BRF$/cliDC?nhny-X/i7^y 

y?"»c«j;»jw9artirc^ Bsicmarft**?!;:, cn 50 
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6<DJltf Uv>x h 2 3 0«J8</>T. y yy^?* icty 
• 5 'J VTiCfc y U-77. h 2 3 0 yfiU3*iftl>tt 

»«m«r«. 5y>^«yp->— y+tt, < 
ict y , h 2 3 0 uat>s*3?o)i 1 0 

2, 1 OOStf 1 0 4SH»T*/£ttTI**Lte, £lc 
£8»->-/l/ KS 1 0>±KF6fc, ^*d/£tt«*«flfc£ 
arftSJ^fctSttSn*. U>^XhS2 3 0»iii^ 7 

*>" syv^XfflDtt, Ell 0lE5t#*i«J:9lc. ii 

h\ 4*y> t-/»$rcttRFX/^y^yv^KJ:y. 
'J>fc<<!:t,dat/7A-?jl1 02, MTJSt?100 

stf x^c— y-ji 1 0 4 tDHi-o^ffii y t,** vmz ic 

tt«*tlS„ *&3#/f 2 5 OOttmm. hJI 2 3 0 

tf«i'j£6ft, x^— y®i 0 4±ictt#?ftrcjeiitt 

*46^5S*n*. Social 1 lOx,3-ti-5J:3lc, ±» 
f-/l/KJf S2tf, fcf-A(«t!tSL<«RF$ 

s. 

[0 0 3 5] ±JE<D7P-bXtt, [214 testis ct => 

[0036] x^-m 7y-atf@s»«tt/i, k 

V*yl/K<k!RsSStfS5aiai4Ji©^*<DJi3-tt, 5 0 n 
m7iM8 0nm<DllT*$5, TfflJ->-/U KS 1 tt, 3 
0 r\mmTOmtdmt*-/t~>J>72ft % 01 00) 
IgT'ttt^ft-SjeHJirojfStt, 120nmJXTT*^ 

So ft^r, E77iMigi 1 T*/T>a-nrc^fiE#m*fflt> 

*CO«|tt. »»S6*> >7S6^5 0nm7bM8 0nm 
WTTfcStf, MTJ -b>-y)b^lin/ciimT'05i/-/P 
KFa»HS'6V 5 0 nm7iS8 0 nmT'tt^LlC, 1 
20nmWT<DMTJ M RW&Ww K*®aSfS. 
7 'J -Satt® 13 26^, 2 -P(D->-/I/ KS«OC0)=P+ 
7 7rtO(p»WCffiBj?}i6*n-5 (r*t>S®13 2«S 

^®1 0 2St;i 0 405(1^ s i yvy© 
st;iai o<oigT*^s*tis*gigs2 s ocds 
* *ISS-r S cilery &/«3r tis. 
[0037] mtj •bv^cDasatffljfiEo*, ®m& 
mmi 1 8<o»^[r) (atmt-^vh) sswfcTj 
iRjic^sctfi^flc^^r-ss. Hsa«ttsi 1 8 

t0)$&&£<DtcMC. S^IKttffil 1 6tLTFe- 

s„ L6^L*6^e, ^wsaibTjipjttssaaattn 1 8 

fcSfcl\ W&tf7-->)yV 7>WlCAtl6 
n, Sgft^F e-Mn<OF7B81igJg (blocking temperatu 



( 10 ) 
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re) «t»JtSt\ ¥31 8 0/g^T*±^tl5o CCDSlS 
T'«\ Fe-Mn/fttt,«Af@^5ai4ii1 1 8<!:<7>$ 
«W*tt*£i;at\ 5M814if 1 1 8<D^«im^mt, 
8Pll*9T*1*t0)/I1 1 6, 1 1 BZXstPTZZtlci:*) 

aasns. 1 8©aHk7jA»*epiiDffii§ 

tiammit* 04©$cBn 1 9lcJ:y,Tt3-n^«l:-5lc, @ 
£®K1tJf 1 1 SOKm^-^Vh^ABSlcSE^g 
3?*|S)lCJ0oT@S-r«„ dtttf®B51iJI1 1 8<7>££ 
©TT\ Fe-MnJf^4PL/i:ligST»y, KM. 3S 
ffltttSl 1 86^»P«K«lcJ:US3?^(SilJ:^bS-^-5o 
Fe-Mn<DF^ffliSJtWTOS)gT-«s EHif 
tt^6©ffl)D{Ki§©??£cDTT\ @5£&flB14Jl1 1 805 
BHt*lR)ttSSfttt(<:[2lfE L£l,\ 
[00381 06 T'5d^6tl/c*5IW©^SlS1JiJ(i, M T 
J$?1 0 0(OcS«tP-(OSa«WU MTJgflc 

t j^ti ootD®»j;yt,^:$<tm, MTJt?tf 

IV |5)«HC MT J*yfr5ttftfcm?<0->-Jl/KS 

/•cttswr* c 5 Lrcft§»ss«ij«, m i nm® 1 1 t- 

tlWZ. LfrLfttfS, MT Jg?1 00&tf7A-+f 
■ 1 0 2&LM 0 414, ®9l,Z7f^ft2>&?\Ct-/\ = 
U V^a-ft-SCtfctfcC KS 1©gffi$T*S 'J 

XSOfttiU 7* V U'^ h 2 3 0£|&£L/i:&> 

<j)&sk<»wmv$mi %mm 1 a -t «t y ft 

Stttttt, 1 fcm£ft3fl?fi£lil£!gft{a) 

■by \-lz&VBfiten%, ^tci/-/UKS26\ ¥*§<fc 

*ftftl\ 

[0 0 3 9J ££«>d:LT> *B9J©«l8fc|» LTttTF 
[0040] (1) ttaislKtC««*tl-5t^ «i»± 

mwttoxi-v-mt. m&m i ©TA-mticgB® 

*ft> BfEfcPIiS-fiSSSSS&ttBi:. BuiBJSfls^e 
©8JJMHKi§©*£©TT\ 8Hfc73fS]tfByE®S$i&ffifflI 
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@£f$iaiiji t msnsmmmM t or$ \c&m ltbbe 

7J|S)© h v*JM|X*qnfclcr 168 h v *;U©igJf 

SffiEg 1 ©X^-?Jl<t©F.3T'#*iifc3,2©$fl1i 
©X'S-tfJIi:, S5ffi}B2©X^-^S±»clBH*n* 
S2©»B14©a«->-;|/ KtSSft's ii5E3n©->- 
/U K*6M£B 1 ©X^-m titEttft h 
10 StfttK* 2 4>*t— UTbuESI 2 ©->-;!/ K 

(2) t9B**h>*/b»£fcWEW2fl5;i' < C-'Wi£ 

©muceMrn, taE»«i« >*/!/«£©£»©«£« 
■tmwitt^vyKdc. I5IB (i) Ee© 

(3) 19B*2©X'<— SuE5&ShV*/U8S 

IB (1) BKORqtU'N'y K. 

(4) iaE@£?SK14JB£fclttU W®3Bft*SSK«fcy 

t>\ buib (D eaaMawNy k. 

( 5 ) Suisse 1 <BX'<-vm&mzm i ©v-/i/ f±k 

(4) IBKWKUiy^y K. 

(6) SylBSl©X^-^±lCgBS*n, BuIBSSItB 

30 -5, MiB (5) KKOWBLVW K. 

(7) iulB»1©X^-^S6% B0I3J53SI«ttii©ff5fi£ 

IBx>yu-h@±lciHgSfttLTH?fiE*n^ sulB 

(5) SffiomtoVsy Ko 

(8) W»DfflWI©^S©TT , > luiB«aJ3Sattt®©«<k 
1t^i:B5iB«iaj««14^t©StcE®*n, MB/W? 

40 »Ht*§* x ggiBX's— vam$mmmfc*>mis 
ib^ 1 at/a* 2 ©->-/b KB*9m« t * iuiB^ai 

m^lulB/WT'xSiKllSicaniiCc: t*<, 8513 
(1) EKOW»y\y K. 

(9) luERWyNy KtfttS3!gSBiy/«i*'\y K 
©-Si5T*«-5, luE (1) EBemwvy K. 

(10) I3ES 1 2 ©->-;l Kic»«|* ti««tij 
0tt*frt*» b3E (1) HK)H , ^7 Ko 

50 (11) S5E»1 Stfm 2 ©->-/!/ K(0S«^fX^ 
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nmmztfr, Buism 1 ©x^- vn#mm 1 «*>->- 

;UK<DBulB^7 r X'5»/l/^a±(CflJfiE3-tl. b5E£2<DX 
^-■*JijMiyE3S2(*)v'-/P KOffE^Tv^/l/fcSU: 

luiBm 1 &tf3r2w->-yu Knonmtf. 

ME^X*Jl/^iSEtDflffl!lKfcl^T> S51B / ^7 r 7.'S«/m 
ttA£y<b**i\ bOIB (1) EROBWRyvj' Ko 
(1 2) l5IB^7 r 7.^/HSJSE«)«^(DSffl6\ mESH 
St/S2(DX^— y-®<DS/?(0Sai:^)-T*S-5. suE 

(id imnirnvw Ko 

(13) iuE£ 1 &tfm2<D->-^ Kfi\ NiFeXg 10 
£ (XliTa, Rh. Pt£/cl*Nb) , CoZrNb 
Stf F e A I S i £££^tr$7U-7fr6igJR£ 

n«#$ifr6tt«. 85iB (D fcmvmwwb*. 
d4) memyvy KflwsuBBx-rx^frSx- 

•> KtfiuErV X^^Sx— giJIBx 
-r^^OSSBtWlRl-r-SxZ^'JV^® (ABS) 
<h» BuEABSKKIfc r-U-'JV7 • I'/KIiff 

hU-Uy^-iV KBKfc b5E$ 1 CD >>-/!/ Kd« 20 
*n«»«T*i6^ sulB (1) EKQBtlWN?' Ko 

d5) &&®mzmm-$ftztz. mmem^^x^ 
• K^-fyrtroaasiBSx-fx^ft^x— j^aj-r* 

h V^/U&S&S&fctg^tJ'V;' K • T'-trV?';-? 
&?T. MEx^X^cDgffi.cttiJgTSfctBS. St/Su 
K«&it5oBlcgI£ h ls-'J>7 • iv KffifcWTS'VJ' 
K • * + >J 7 1. SuE'Vy K • 7C0S5E h U- 

v? • x> m±\z&?x. mm&®&'\(Di£m<Drc 

ts luiBS1(0v'-;l/K±C0S1<DS»BttC0X^--tf-/i 30 
<h\ buIBS 1 <DX^\-^m±(Omn h V*/H££T'So 

mi ox*— tm±<Dm^mitmt. buE@j£8«14 

V*/UBSJf±,c«S4LTi3H3-*i, BufB^-r X^frS 

tu KShV*/Ug£<h, Bul3«ajS»ttS±<0^2(D 40 

r«^2(0»1ittc7)ffiM-V-;bK<h^^ minis 1 <D 
-V-/U K»6fflBff 1 <D7.^-m INBttft h V*/l/ 

-/U KKS3&®/ <Xtf igiftar ft. b5E/ UtfSuE K V 
*/b»§l/f £iIUTSB;£|p|,;:>"jim3 h V*;bB35©fc 
»©/tX£§€?> 'Vy K • 

(1 6) S0IB«aiasa[14g<bB5IBm2cox^-^Si:(D 



20 

^«-r-5*fytfV^/i*§C>x buIB (1 5) IBKeO 

'vy K • y-ty^'Ja 

(17) SuESg2(*>X^— VSt)\ B5E««hV*/l/£ 
BuIB (1 5) EKfl^y 

(1 8) SuESfnox^— 9-®tHTjEaS««Ktt®tcO 
Rate, pSH^SSSSttiit^MLTEa*^ $?B5£8!J2 
£lc J; y BuE@S3iiffitt®©ta<b^(S)«@sr553$« 
ttJI*S«J» SHE (1 5) EKO'Vy K-7*V7'; 0 

(19) BuESfnOTA— y^±lcES*ti. B5EJ5® 
K14®W^fi£^}i3fr*xV7U- buES 
SSKItJift^BuIBxvyu- HJf±KiI&JgttLTJBfi£3- 
ft-5, buE (18) simony K« 7'-trV;f'J. 

(2 0) sulBSfn <DX^-Witf. BuESajtaii/fcDffJ 
^Jtii-r « t 1 V 7 U- h ST'fe »J > suESSMffittJf 
ME^V7U-hJf±icH£&$LT7BfiE*ft*> wE 

(1 8) EttflWy K- 7-trv7';„ 

(2D mm®o)*&<DTT\ ffimmmmom 
att»ti3E«a»«ffiit©iffl.cEa?tu bde/w 

7X5S6ttffif^B5E«ai«fK14M6^m®M»e»llir-5 
JfeliSi:^^ i5EX^-^Stf8«Ete»Stc«fcyi(i 

E/\*-i-7x?S5Sii®6^mmwic^g|{5-tu 

bSEs 1 st/n 2 w>-/i/ Kn«stn« «t $,c, soiBfii 

%m%\>>zium$*:m[:Tmmi5faiz%i.nz. guE 

(15) EKcD^-y 

(2 2) B5ESlSt/S2<D-V-/UKlc««l*ti5«lJiJ 
0B*d€?, buE (1 5) E«cO^-y K-T'-bV^'J. 

(2 3) luEmiSt/^2(D-V-/l/K(DS'*^7 : X^ 
KtEff 1 OX*.— ^Itf guES 1 <D-V- 
/I'KOBuE^^X^/HSSLhtcffyfiEJn, buES2(DX 
^-^Sfi 5 B5Em2cOv'-/b KcOBuE^xX^/HaSLh 
icBfSttti. gSEm 1 StfS 2 co -V-/P KmoiBRft 

B5E^7 ^ x^/^ts^^o^^l'J^c£l^T^ buE^xx^/us 

I3E (1 5) ERO^y K-7-bV 

(2 4) BuE^TX^/l/Sia^S^rosa)!)^ b3ES1 

Slf|g2WX^-^/i<DS^ro®ffli:^)-T*iB'5. bOE 

(2 3) E«<D^\'y K • 7-feV7';„ 

(2 5) l5E^1St/m2(Dv'-;UK6V N i FeX£ 
S (XliTa, Rh, PtfftliNb) , CoZrNb 
Stf F e A I S i £££S€;?"/l/-7frSSiR* 
ti«**^6ft«, IDE (15) EHcD'vy K • Z-bV 

(2 6) suE'V* K • >jy^nT*7 • X7 
-f^T-2B»;, BuE«tfl®6^BuEXv<^C0X7">C7';v 
^■ffiT*»*. I0E (1 5) EKO'W K • 7-bV^y, 
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[01] *8EKJ:£Eai/MT j MRRVU'v* K£ 

[02] a/t-JtMSft/cEl^x-fX? . K5-f7(0 
±00T*£-5„ 

[0 3 ] *5§t£(D M T J M R Btm y 'n •? KtfESJti 
»*, WMBM^y KKBJ8LT. ->-/U KIBKEB 

s-n^MR^uiy^.y K**r«« ae*©»t^R*s 

[04] *5§^(DMT J MRS&fljyvy KtDMT JJR 
?K»5KffiH, tttfKVfty-K&LTftlgrsttff 
->-/!/ K«a UT, Slf M T J UTSKfrGHC 

[05] *8Ea>MT J MRH^9 KOflUMKC 

tf>fflTffi0T*&£„ 

[06] M T J m?tmX 9 s-l\, Kfl^rX* /UWfflB 

[07] ->-;UKS1±tC. ^-9110 2, MTJ 
*?10 0, £tf±8&7/S--97f 1 0 4<Drc«KD**!8£ 

H£5Vr0?»*. 
[08] Uv*Xh/12 3 0£M°<Si-ylfc-r-5. *^0) 
MTJ M R gg* y /\ y KOJBOiae at? 0T'$ «. 

[09] -r*y.. ~ >;>7fcj:y u->*x h/UcSfeftfc 

i^s^sr*, *«^(dm t j m rhv^ k 

CDfEfiEllI£;*T0T*£-5„ 
[010] KMI§2S0ZmT%. SBWcDMTJ 
MR&Wy-Vy KWflj^ia^^"r0T-fe-5. 

[01 1] 's-iub*ms2*ttmtZs *«^omtj 

MRgH&yvy F^fiEie^-r0T'ife-5„ 
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1 o ga$ 
1 1 
1 2 

1 3 tfX^y f- 
1 4 

15 a«l2lS8^y^ 

16 mmmT-fx? 

1 7 rums*-- 

10 1 8 

1 9 

2 0 XT^T'jy^f • X^-f? 

2 2 tmr-u 

2 4 ^X^>->a> 

2 5 KDjy/Sii^ y KSfctt b 7 yX9n.- V 
40 MR-fe>+f 
5 0 iSJi© 
100 MTJJg? 
1 0 2, 1 04 
20 1 1 0, 1 3 0 WMX$-y<7 

1 1 2 ->-F ($rc»*xV7U- h) 1 
1 1 6 K&8l11£&/K7';Uf 
1 1 8 @£3Bttt£ 

120 umb-szimm® 

132 7y- ($/ctt«aj) smuts 

134 * + -yfcf>?7i 

1 5 o tUTT&mui 

1 5 3 f«B§«££ 

16 0, 250 am® 

30 1 6 1, 1 6 3 ^7^7.^/1/ 

2 00 17^7 y>-7® 
230 u-yx h 

[02] 
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